A REVIEW OF THE FISHES OF THE GENUS OSMERUS OF 
THE CALIFORNIA COAST. 


By Mary Fisk, 
Of Stanford University, California. 


In the following paper, three species of the genus Osmerus are dis- 
cussed. All three species formerly have been confused with Osmerus 
thaleichthys. One, Osmerus starksi, is a new species, and another, 
Osmerus attenuatus, has not been recognized since it was described in 
1880,! by Lockington. 

Grateful acknowledgment is made to Prof. E. C. Starks, of Stanford 
University, for his able assistance in the preparation of this paper. 

The drawing of the new species is the work of Mr. W. S. Atkinson. 


Key to the species of Osmerus. 


a'. Pectorals extending to origin of ventrals; ventrals reaching anus...-.- thaleichthys 
a2. Pectorals not extending to origin of ventrals; ventrals not reaching anus. 

b!. Body very slender, the depth 64 to 74 in length; distance between origin of 
pectorals and origin of ventrals greater than length of head; pectorals 
extending one-half the distance to origin of ventrals; commissure of mouth 
(OR Oot on ener on aus URES anaes orear enon 5 attenuatus 

b?. Body not very slender, the depth 5 to 54 in length; distance between origin 
of pectorals and origin of ventrals equal to or less than length of head; 
pectorals extending more than one-half the distance to origin of ventrals, 
commissure onmouthicurvedi ma see ae elt (seit tele stelsialeies <laiareiaiaraiata starksi 


OSMERUS THALEICHTHYS Ayres 


This species may be known at once by the long pectoral and ventral 
fins. The former reach to or slightly beyond the origin of the ventrals, 
and the latter extend to the anus. As in Osmerus starksi, the com- 
missure of the mouth is curved, in contrast to the almost straight 
jaws of Osmerus attenuatus. The gill rakers are longer, and more 
delicate and slender than in either of the other two species. The 
dentition is weaker than that of Osmerus attenuatus, and there is no 
prominent tooth on the tip of the tongue. 

The head is contained in the total length, without caudal, a little 
more than 4 times. The snout is contained in the head 4 to 4} times. 
The maxillary is contained twice in the head, and reaches four-fifths 
the diameter of the eye to its posterior margin. The lower jaw pro- 
jects slightly. The eye is contained 4 times in the head, and its 
diameter is slightly less than the interorbital width. The interorbital 


1Proc. U. S. Nat. Mus., vol. 3, p. 66. 
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space is contained 34 to 3} times in the head. The opercle is faintly 
marked by two series of concentric rings, the upper overlapping and 
obliterating the lower. The gill rakers number 12 or 13+30 and the 
longest one is contained 13 times in the eye. 

The depth, in the length without caudal, is 5 to 6 times. The 
depth of the caudal peduncle is contained 3} times in the length of 
the head. The number of scales along median line of back, from 
occipital region to caudal, is from 63 to 67. 

The fin rays number: Pectoral, 11; ventral, 8; dorsal, 10 or 11; 
anal, 18 to 20. The pectoral is contained seven-cighths time in the 
head; the ventrals, 14 times; the dorsal, 14; the anal, 1%; and the 
caudal, 14. All of the fins are longer, comparatively, than in either 
of the other two species. The distance of the dorsal from the tip of 
the snout is one-half the total length without caudal. The distance 
of the insertion of the ventrals from the chin is equal to the distance 
of the dorsal from the tip of the snout. The pectoral extends to or 
slightly beyond the origin of the ventrals. The ventrals reach to or 
slightly beyond the vent. The distance between the posterior 
insertion of the dorsal and the insertion of the adipose dorsal is a 
little less than the length of the head, greater than in Osmerus starksi 
or Osmerus attenuatus. The distance between the origin of the 
pectoral and the origin of the ventrals is equal to the length of the 
head. The anterior origin of the ventrals is two-thirds of the diameter 
of the eye in front of the anterior origin of the dorsal. The tip of the 
dorsal extends not quite to a point opposite the origin of the anal. 
The adipose dorsal is inserted slightly anterior to the posterior origin 
of the anal. 

Here described from 10 specimens obtained in the market in San 
Francisco, California. 


Measurements of Osmerus thaleichthys. 















































Total length of body in mm..........- 105 97 96 95 94 | 98 7 94 83 82 
Length of body without caudal in mm.) 86 76 77 83 79 | 82 82 79 70 67 
Depth of body in hundredths of length 
without caudal 16 20 20 20 19 | 20 20 18 19 20 
Depth of caudal peduncle 8 7+ 8 8 8] 8 7+ | 7+ u 7 
Length of head....... 25 25 24 25 24 | 24 25 25 25 25 
Longitudinal diamete: 5] 6 6 6 TG 7 6 6 
Interorbital width. 7— 7 1- A a 71- | 7- 7 iii 
Length of maxillary. 13 12 13 13 } 12 12 13 13 13 
Length of snout to 6 6 6 6] 6+] 6 6+ 6 6 
Length of lower jaw.. 14 14 14— 14 | 13 13.5 | 14 14 l4 
Length of pectoral. 26 26 27 26 | 26 26 26 27 26 
Length of ventrals. 21 22 19 19 | 20 20 20 20 19 
Longest dorsal ray . 18 18 16 16 | 17 19 18 18 17 
Longest anal ray... 13 14 11 11 | 11 12 13 13 12 
Longest caudal ray......- 22 22 |Broken 20 | 20 20 21 20 21 
Distance of dorsal from tip 51 49 51 50 | 51 52 52 52 54 
Distance of ventral from chir 51 51 51 50 49 | 48 51 51 50 50 
Distance from tip of lower ja 
--| 84 84 82 82 S4 | 84 82 83 84 R4 
origin of ventrals 24 23 24 23 23 | 22 24 23 22 21 
Number of dorsal ra coe 10. i 10 10 11} 11 11 11 iW 10 
Number of anal rays sem) All 20 18 18 18 | 20 20 19 20 19 
Scales in longitudinal series above 
lateral line 63 64 64 65 63 | 67 65 67 66 63 
Gill rakers on first gill arch 3430) 13+29)134-28| 13428 |13-+4-29)13-+30]13+-29) 13 +30|13-+ 2813430 
Sex Fe- |Male.|Male. Female.) Fe- | Fe- | Fe- | Fe- |Male.| Fe- 
| aaae nA male. (male. male. 
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OSMERUS STARKSI Fisk, new species. 


This species may be distinguished from the other two here dis- 
cussed by the difference in the length of the pectorals. These fins 
reach about three-fourths of the distance from their base to the 
origin of the veutrals, while in Osmerus thaleichthys they extend to 
or overlap the beginning of the ventrals, and in Osmerus attenuatus 
they extend only half the distance between their origin and the 
insertion of the ventrals. The depth is 5 to 54 in the total length 
without caudal (slightly less than that of Osmerus thaleichthys, but 
greater than in Osmerus attenuatus). The gill rakers are shorter, 
coarser, and heavier than those of Osmerus thaleichthys, but are 
longer and more slender than those of Osmerus attenuatus. The 
dentition is weaker than that of either of the other species, and there 
are two small teeth on the tip of the tongue, instead of a single large 
one, as in Osmerus attenuatus. 

The head is contained 4 times in the total length without caudal. 
The length of the snout in the head is contained 4 to 44 times. The 





O3MERUS STARKSI, NEW SPECIES. 


maxillary is contained twice in the head, and reaches nearly to the 
posterior margin of the eye. The lower jaw is more blunt than in 
Osmerus attenuatus, and projects slightly. The eye is contained a 
little less than 4 times in the head, and its diameter is slightly less 
than the interorbital width. The interorbital space is contained 34 
to 3? times in the head. The opercle is smooth, and slightly marked 
at its edge with weak longitudinal strie. The gill rakers number 
11 to 13+ 26 or 27 and the longest one is contained 14 times in the eye. 

The depth, in the length without caudal, is 5 to 5¢. The depth of 
the caudal peduncle is contained 2? to 3 times in the length of the 
head. The scales along median line of back, from occipital region to 
caudal, number 63 to 67. 

The number of fin rays is: Pectoral, 11 or 12; ventral, 8; dorsal, 
10 or 11; anal, 18 to 20. The pectoral is contained 1} to 14 times 
in the head; the ventrals, 14 times; the dorsal, 14 to 12; the anal, 
24; and the caudal, 1}. The distance of the dorsal from the tip of 
the snout is more than one-half of the total length without caudal. 
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The distance of the ventrals from the chin is less than the distance 
between the dorsal and the tip of the snout. The pectoral extends 
to a distance equal to the interorbital space, from the origin of the 
ventrals. The ventrals reach to within two-thirds of the diameter 
of the eye from the vent. The distance between the posterior inser- 
tion of the dorsal and the insertion of the adipose dorsal is contained 
1} times in the head. As in Osmerus thaleichthys, the distance 
between the origin of the pectoral and the origin of the ventrals is 
equal to the length of the head. The anterior origin of the ventrals 
is one-half of the diameter of the eye in front of the anterior insertion 
of the dorsal. The tip of the dorsal extends to a point opposite the 
origin of the anal. The adipose dorsal is inserted slightly anterior 
to the posterior end of the anal, as in the other two species. 

Here described from ten specimens found in the market in San 
Francisco. The type (Cat. No. 74834, U.S.N.M.) is deposited in the 
United States National Museum; cotypes are at Stanford University. 








Measurements of Osmerus starksi. 














Total length of body in |121 {111 Tail j103 |117 |109 {109 Tail Tail Tail 
mm, broken. broken. | broken. | broken, 

Length of body without |100 92 90 85 [t01 92 92 91 80 75 
caudal in mm. 

Depth of body in hum- | 20 17 17 18 ay 18 17. 18 19 19 

redthsofleagth with- 

out caudal. 

Depthofcaudal peduncle| 8 8 8 tf 8- | 8 8&— T+ 8 8 

Length of head.......-.- 26 25 26 24 25 25 25 25 28 27 

Cane eae diameter | 6 6 7 6.5} 6.5] 6 6.5 6.7 8 7 
of eye. 

Interorbital width.......| 7 7 T 7 a i 1- 7 7 7 

Length of maxillary.. 13 13.5 lH 13 12 13 13 l j 15 l 

Length of snout to tip | 6 7- 7 6 7-| 6 7 6.5 | 7 7 
of upper jaw. 

Length of lower jaw....- 13 l4 15 14 13 l4 14 14.5 | 15 | 16— 

Length of pectoral 19 20 20 18 18 19 20 

Length of ventrals. -| 15.5 | 17 15 4 14 14 15 

Longest dorsal ray . 16 Ws Broken. } 17 15 7 18 

Longest anal ray... 9 10 Gree 9 8 8 9 

Longest caudal ra; -| 20 20 (teed 20 19 20 20 

Distance of dorsal from | 54 54 54 54 52 53 52 53 56 54 
tip to snout. 

Distance of ventral from | 50 52 51.5 | 52 50 49 51 49 49+ 53 
chin. 

Distance from tip of | 82 82 S4 83 82 81 82 83 83 84 
lower jaw to adipose 

Distance from origin of | 26 26 24 25 25 22+ | 26 22 21 26 
pectoral to origin of 
ventrals. 

Number of dorsal rays..) 11 10 11 11 11 10 11 10 11 10 

Number of anal rays. ...| 18 18 15 18 20 18 18 Drim 19 Missing. 

an 
missing. 

Scales in longitudinal | 72 TA iesite 70 72 70 vi Ue Bene nec peace eeeod peer er a 
ples above lateral 
ine. 

Gill rakers on first gill |11+26)12+26 124-26]13-4-26]12+-26]12-+-26 12+26) 13426, 13427) Broken. 
arch, 

Bex. Aes 2-0. eae ee = Male.| Male.| Male. | Male.| Male.| Male.| Male.| Male. Male. Male. 

















OSMERUS ATTENUATUS Lockington. 


Osmerus attenuatus is a larger fish than either Osmerus starksi or 
Osmerus thaleichthys, and may be recognized by its comparatively 
slender body, its short pectorals, and the straight commissure of 
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the mouth. The dentition is stronger than in either Osmerus thal- 
eichthys or Osmerus starksi, and on the tip of the tongue there is a 
single curved tooth not found in the other species. 

The head is contained 4 times in the total length without caudal. 
The snout is more pointed than that of Osmerus thaleichthys or 
Osmerus starksi, and lacks the shallow indentation at its end which 
characterizes the other two. It is contained in the head 34 times. 
The maxillary is contained 2 to 24 times in the head, and reaches 
three-fourths of the diameter of the eye to a point opposite its pos- 
terior margin. The lower jaw is sharper and more slender than in 
the other two species, and projects rather strongly. The eye is con- 
tained 44 times in the head, and its diameter is slightly less than the 
interorbital width. The interorbital space is contained 4 times in 
the head. The opercle is somewhat translucent and bears striz 
similar to those in Osmerus starksi. The gill rakers number 11 or 
12+22 to 25, and the longest one is contained twice in the eye. 

The depth, in the length without caudal, is 64 to 74. The depth 
of the caudal peduncle is contained 4 times in the length of the head. 
The number of scales along median line of back from occipital 
region to caudal is 70 to 74. 

The fin rays number: Pectoral, 12; ventral, 8; dorsal, 11 to 12; 
anal, 15 to 16. The pectoral is contained 1% to 14 times in the head; 
the ventrals, 12 times; the dorsal, 14; the anal, 3; and the caudal, 
14. The distance of the dorsal from the tip of the snout is 14 to 14 of 
the total length without caudal—greater than in either Osmerus 
thaleichthys or Osmerus starksi. The distance of the ventral from 
the chin is slightly less than the distance from the dorsal to the 
tip of the snout. The distance between the origin of the pectoral 
and the origin of the ventrals is contained 34 times in the length. 
The pectoral extends to a distance equal to twice the interorbital 
space from the origin of the ventrals. The ventrals reach to within 
14 the diameter of the eye from the vent. The distance between the 
posterior insertion of the dorsal and the anterior insertion of the 
adipose dorsal is contained 14 times in the head—less than in Osmerus 
thaleichthys or Osmerus starksi. The distance between the origin of 
the pectoral and the origin of the ventrals is greater than in the 
other two species, as it equals 14 times the length of the head. The 
anterior origin of the ventrals is one-half the diameter of the eye in 
front of the anterior origin of the dorsal. The tip of the dorsal ex- 
tends to a point one-half of the diameter of the eye in front of the 
origin of the anal. The adipose dorsal is placed slightly anterior to 
the posterior insertion of the anal. 

Here described from 10 specimens taken from San Francisco Bay, 
collected by N. B. Scofield. 
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Measurements of Osmerus attenuatus. 





Total length of body in mm......-...... 137 1133 
Length of body without caudal in mm..|117 {114 
Depth of body in hundredths of length 













without caudal. 15 15 
Depth of caudal peduncle. u 6.5 
Length of head......... 2 | 26 
Longitudinal diameter ofeye. 6 | 65 
Interorbital width..... 6.5 | 7 
Length of maxillary.. 12.5 | 13 
Length ofsnout to tip ofupperjaw 7 cf 
Length of lower jaw 14 15 
Length of pectoral. 17 15 
Length of ventrals. 15 15 
Longest dorsal ray. 14 14 
Longest anal ray. 8 9 
Longest caudal ray 20 19 
Distance of dorsal from tip of snou 58 56 
Distance of ventral from chin 54 56 





Distance of tipof lower jaw to adipose fin | 84 St 
Distance from origin of pectoral to uaia 








of ventrals 30 30 
Number of dorsal rays. 11 ii: 
Number of anal rays... 15 16 


eee in Beas cales above Tateral 








Sex Fe- | Fe- 











male.} male.) male. 





132 
114 


| 


133 
120 





male.| male. 





135 
7 





26 25 25 
6 6 6 
6.5] 7 6+ 
13 12 12 
TA T- 





15 15 15 
TE 13 13 

8 8 8 
20 19 19 





72 3 73 
11+ 25}11 + 24,124 24 
Fe- | Fe- | Fe- 


| male. | male.| male. 











The measurements of the 10 specimens at hand were compared 
with those of Mr. Lockington, in his original description of Osmerus 
attenuatus. They were found to correspond so closely as to prove 
without question that this species is referable to the species Osmerus 


attenuatus. 


His table of measurements, from the original description, reduced 
to the terms employed in this paper, follows: 


Measurements of Osmerus attenuatus. 












Total length of body, in mm. 
Length without caudal, in mm. 
Depth of body, in hundredths of length without caudal. 
Depth of caudal peduncle 
Length of head.. 
Diameter of eye 
Interorbital width. 
Length of snout to tip of upper jaw 
Length of lower jaw 
Length of pectoral. 
Length of ventrals. 
Longest dorsal ray. 
Dorsal from tip of snow 
Ventral from chin. . 

Tip of lower jaw to adipose fin. 






















133 145 
112 123 
l4 15 
6 6 
25 25 
ti 6 
5+ 7 
vu 6 
15 l4 
14 15 
13 13 
15 15 
57 57 
57 55 
82 85 


128 152 
109 129 
15 15 
6 6 
26 24 
6 6 
6 7 
6 
14 | Not given. 
15 16 
12+ 13+ 
14 13+ 
56 56 
64+] 55 
83 
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A comparative table of average measurements, compiled from 10 
specimens from each species: 





Osmerus | Osmerus | Osmerus 
































Measurements. thaleichthys.| starksi. | attenuatus. 
Length in mm....-....--.------ 78.1 89.8 117.1 
Head in hundredths of length. 24.7 25.6 25 
PNO eeen eaaa E a 6.25 6.6 6 
Maxillary. 12.7 13.5 12.5 
Depth... 19.2 18 15 
Pectoral. 26.3 19.1 15.6 
Ventrals. .. 20.1 15 15.1 
Longest dorsal ray- 17.5 16.6 13.8 
Longest anal ray... 12.4 8.8 8.4 
Longest caudal ray 20.8 19.8 18.6 
Dorsal, from snout. 51.5 53.6 549 
Ventral, from chin. 50.2 51.3 53.3 
Number oi dorsal rays. 10.6 10.6 11.3 
Number of anal rays. 19.4 18.4 15.8 
Interorbital width. a T 6.6 
Length of snout..... 6 6.6 6.9 
Lower jaw to adipose fin. 83.3 82.6 83.7 
Length of lower jaw... 13.7 14,2 14.3 
Depth of caudal peduncle... .... 7.6 8 6.4 
Origin of pectoral to origin of ventrals. 22.9 24.3 29.5 
Number of scales......-....----- 65 12 
134-28 114-26 11424 
3d, 89 108 18,99 








